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Fig.2 Detailed view of typical dust particles. These example
particles were collected with a swipe pad from the top
surface of a divertor plate, and they are composed of
carbon.
Fig.l Distribution of surface mass density of dust.
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Fig.3 Measured count-based particle size distribution.
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These are the primary components of LHD structural
(stainless steel vacuum vessel) and plasma-facing (carbon
divertor tile) materials in LHD. Copper particulate was also
detected, indicating erosion of articles containing copper
conductors. Titanium was also detected at a few locations,
likely originating from the titanium getter used to remove
oxygen from the LHD vacuum. Several particles are
mixtures of these components, suggesting co-deposition or
some other mechanism ofmixing materials.
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Dust particles were collected just after the completion of
the fourth experimental campaign of LHD[I,2]. Locations
for dust sampling in the LHD vessel were selected from
regions expected to have sufficient quantities of dust.
Twenty-two locations were selected for sampling via the
filtered vacuum collection technique. A group of
measurements was obtained from three planes of
orientation of the vacuum vessel near Port 4 - O. General
positions that were sampled include inner and outer port
surfaces, top surface of the coil armor, on top (plasma-
exposed) and underneath (shielded from plasma) divertor
target plates, and vacuum vessel surfaces. The ICH antenna
structure was also sampled. Surface orientation of sampled
locations varied and is classified as horizontal (surface
normal within 30 deg of vertical), intermediate (surface
normal between 30 deg and 60 deg of vertical), or vertical
(surface normal greater than 60 deg ofvertical).
The total dust mass collected during this campaign was
17.6 mg. Figure 1 shows the distribution of surface mass
density for the three planes sampled in LHD (data from
ports are not shown). The data are classified by the
orientation of the surface and if the surface was exposed to
plasma. As indicated in the figure, intermediate and vertical
surface locations without plasma exposure appear to hold
greater dust mass than positions exposed to plasma.
SEM and optical microscopy were used to investigate the
details of particulate morphology (Fig.2). The vast majority
of particles appeared somewhat irregular in shape, although
a very small population of spherical particles was observed.
Sharp surfaces associated with cleaved edges of particles
also were not present to any great extent. There were very
few noticeable agglomerates or clusters of particles.
Detailed views of typical dust particles indicated the
presence of surface porosity. Measured CMDs ranged from
3.00 to 14.39 with an average value of 9.68 /lm,
and the GSDs ranged from 1.75 to 4.07 (Fig.3). Few
sample locations contained sufficient numbers of particles
to give log-normal distributions, and the median particle
diameter is larger for LHD when compared to other fusion
devices in which dust has been investigated [3]. There are
no identifiable position-dependent trends of the particle
size data among all sampled locations. Average sizes of
particles from plasma-exposed and non plasma-exposed
surfaces vary no more than 5 /lm, and surface orientation
does not appear to effect particle size.
Qualitative elemental composition analysis of dust was
obtained with EDX analysis. Nearly all particles
investigated contained some amount of C, Fe, Cr, and Mn.
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